Tissue engineering for in vitro analysis of matrix metalloproteinases in the pathogenesis of keloid lesions.
Keloid lesions form because of alterations in the mechanisms that govern cutaneous wound healing. Although matrix metalloproteinases (MMPs) have been implicated in keloid pathophysiology, many questions still remain about their involvement. Our incomplete understanding of keloid pathophysiology has led to high recurrence rates in current treatments. No reliable animal model is available for studying keloids. To gain a better understanding of the disease mechanisms involved in keloid lesions in the hopes of identifying therapeutic options. Fibroblasts derived from keloid tissue were incorporated in either Matrigel or polyethylene glycol diacrylate mixed with type I collagen to create 3-dimensional models to investigate the role MMPs play in keloid formation. The MMP gene expressions were also compared between fibroblasts isolated from different sites within the same keloid lesion. The Johns Hopkins School of Medicine, Baltimore, Maryland. Keloid fibroblasts were received from the Baylor College of Medicine, and additional keloid fibroblasts were enzymatically isolated from the dermal layer of lesions removed from consenting patients at The Johns Hopkins Hospital. In the Matrigel system, MMP9 and MMP13 were observed to be significantly upregulated in keloid fibroblasts. The addition of decorin resulted in a significant decrease of type I collagen and MMP1, MMP9, and MMP13 gene expressions from keloid fibroblasts. Higher MMP gene expressions were observed in fibroblasts isolated from the margins of the original keloid wound. MMP9 and MMP13 are expressed significantly more in keloid-derived cells, thus making them 2 potential targets for disease modification. Molecules that target organization of the lesion's matrix can be beneficial in downregulating increased markers during the disease. In addition, heterogeneity is observed with the varying MMP gene expressions from site-specific fibroblasts within the same keloid lesion.